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ABSTHACT: yeveral publications on methods of determining the guaranteed

capacity of hydroelectric power plants have come out in the

past years. This article suggests a simple method and norms
worked out and tried experimentally in the Sektsiya vodokho-
zyaystvennykh problem AN 3SSR (Section of Water-Engineering
pProblems of the AS USSR), the Inatitut energetiki AN Kazakhskoy
SSR (Institut of Energetics of the AS Kazakh SSE) and the Vodo-
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DRUZHININ, N. TI.
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SOV/112-57-9-18439D
Translation from: Referativanyy zhurnal, Elektrotekhnika, 1957, Nr 9, p 47 (USSR}
AUTfI_'IOR: Druzhinia, N. ?

.
RTDEE SO0 (PTNNS

TITLE: D&Velopnient of a Method of Electrohydrodynamic Simulation and Its Use
in Studying Seepage Over Large Areas (Razvitiye metoda elektrogidro-

dinamicheskikh analogiy v primenenii k isuledovaniyu fil'tratsii na bol'shikh
territoriyakh)

3

ABSTRACT: Bibliographic entry on the author's abstrast of by disserietion fir te degres of
Doctor of Technical Sciences, presented to In-t mekhan. AN SSSR (Institute of
Mechanics, AS USSR), Mrecow-Lenirgrad, 1956.

ASSOCIATION: In-t mekhar. AN SSSR (Institute of Mechanica, AS USSR)
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- DRUZHININ, H.1., doktor tekin,nauk

Effect of protective facinge on elemants of a
| 7 percolati
flow in the body and the foundation of earth dams, Izvl.26
VHIIG 5B8:201-212 158, (MIRA 1337)

~ (Dama) (Boil percolation)
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DRUZHININ, N.I,, doktor tekhn.nauk
e .

Effect of a drainage layer below the -facing on seepage in an earth
dam. Taw.VNIIG 631101114 160 (MIRA 14:5)
| (Dams)  (Seepage)
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5/263/62/000/011/017/022

1007/1207
AUTHOR: Druzhinin —
TITLE: All-purpose, portable IU'[JA-4 (EGDA-4) measuring device and its principal fields of
application :

PERIODICAL: Referativnyy zhurnal, otdel'nyy vypusk. 32. Izmeritel'naya tekhnika, no. 11, 1962, 48,
abstract 32.11.366. In collection: *Novyye metody izmereniy i pribory dlya gidravlich.
issled.”, M. AS, USSR, 1961, 258-267

TEXT: The 3T 1A-4 (EGDA-4) portable device represents a conventional measuring bridge fed from an
a.c. or d.c. source. The device permits the determination of reduced potentials, equipotential lines, resistance
of models, and resistivity of materials; it comprises a galvanometer with a microwire frame, ensuring a sensi-
tivity of 0.001 micro-amp/division. The measuring range of the bridge varies from 0.0001 to 1,110,000 ohm.
Electroconductive lacqucrs, glues, gypsum, wax, electrolytes ctc., may be used as electroconductive media
for the model of the field to be measured. The potential field within the modei investigated, is measured by
means of a special device consisting of two plexiglass sheets fastened by 12000 rivets including 2000 for poten-
tial measurcments, A special bath permits the obtaining of threc-dimensional models made of electrolytes,
disperse or gel-like materials. The device proposed may be used in the study of a great variety of hydraulic
problems: investigation of seepage (percolation) streams, flow of oil, gas and gas-containing liquids, determi-

N
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All-purpose portable... 5/263/62/000/011/017/022
1007/1207

nation of the permeability of rocks and soils, study of freatic (underground) waters, computation of seepage \/
losses in water storage lakes and reservoirs, improvement of river runoff control, etc. The paper contains a

list of probems in other ficlds of science and engineering that can be solved by means of the above device. /
There are 4 references.

[Abstracter’s note: Complete translation.}
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DRUZHININ, N,I,, doktor tekhn,nank

Instruments and systems for testing by the method of electrohydro-
dynamioc analogien and fields for their application. Trudy LTITSBP
no.11:189-202 ‘62, (MIRA 16310)
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DRUZHININ, N. I. (Leningrad)

“Ground water level forecast b
Special reference to the preci
homogeneous soil layers".

Yy means of electrisal analogy with
pitation infiltration into the non-

report presented at the 2nd All-Union Congress on Theoretical and Applied
Mechanics, Moscow, 29 January - 5 February 196k,
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_DRUZHININ, NI,

tial
Use of the electrohydrodynamic analogy methnd for studying spa
r:ltution under complex conditions, Vops fil'tr, rasch, gidr, soor,
n0,43108-125 164, (MIRA 1736)
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DRUZHININ, N.I.

Application of the electrohydrod
ynamic analogy method in t
study of seepage areas on a distorted scale ggdel. Ibid.:lg;.-

202

Design of the under a .
Tbid, $203-221 ground profile of hydraulic structures,
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DRUZHININ, N. K.

Vop. ekon. No 6, 1962.

Treating statistics as a science.
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DRUZHININ, N K D7 ?
Lektsii po statistike (Lecture on statistics) dlya vysshkih tor h
uchebnykh zavedeniy. Teor -ticheski kurs. Moskva, Gostogizdat, 195?.)va

190 p, tables,

At head of title:r Moscow. Institut Narodnogo Kh K
Statistiki, hog ozyaystva, Kafedra
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DRUZHININ, Nikolay Kapitonovich; KIRAKOZOVA, N.Sh,, red,; MRDRISH,
D.M., tekhn,red, L

[Mathematical and statistical methods for anslysing *

- experimental data in commerce] Matematiko-statisticheskie
metody analisa ekuperimental'nykh dannykh v tovarovedenii,
Moskva, Gos.izd-ve torg.,lit-ry, 1959. 163 p. (MIRA 12:8)

(Mathematical atatistics)

i
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DRUZHININ, N.K.; KRYLOVA, N.I.

[Textbook on mathematical statistics; fundamental
formulae] Uchebnoe posobie po matematicheskol sta-
tistike; osnoviye formuly. Moskva, Mosk. in-t nar.
khoz. im. G.Y.Plekhanova, 1963. 36 p.

(MIRA 17:5)
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SHVYRKOV, Vladislav Vagil'yevich, Prinimal ucha

strial and food come
promyshlennykh 1 prow-
dovol'stvennykh tovarove Mosgkva, Ekonomika, 1965,

280 Pe
(MIRA 18;9)
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DRUZHININ, N.N., doktor tekhn.nauk (Moskva); SILAYEV, E.F.

» inzh. (Moskva)

e

Tranafer functions and matrix structures of

Elektrichestvo no.4146-53 Ap 144, continuous mills,

(MIRA 17:4)
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AID P - 1596
Subject : USSR/Electricity

Card 1/2  Pub. 27 - 5/27

Authors ¢ Druzhinin, N. N., Kand. of Tech. Sei., and
TKnotilev; V. K., Eng.

Title ¢ Methods of calculation of the electric drives of loop-~
holders of thin-sheet rolling mills

Periodical ; Elektrichestvo, 3, 22-27, Mp 1955

Abstract ! The author describes an analytical and experimentail study

made with thin-sheet hot rolling at one of the steel
mills of the USSR, Earlier approaches to the probiem

s 1f 1t were a static one resulted in confusion. The
author studies the problem as a dynamic one, and takes
into consideration the relation-between the forward flow
of the metal and 1ts pull. The solution of the equation
of motion disclosed that the inclusion of the loop-holder
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. AID P - 1506
Elektrichestvo, 3, 22-27, Mp 1955

Card 2/2  Pub. 27 - 5/27

electric drive. a short numerical example follows.
Three diagrams, 3 Russian references (1948 - 1953)

Institution: Central Scientific Research Institute cf Technology and
Machine Building

Submitted : D 7, 1954
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AIDD P - 3247

Subjeot t USSR/Electricity

Card 1/2 Pub, 27 - 2/23

Authors + Druatdnir, N, N,, Eand, Tesh, Sci,, Dotsent, and V, K, Khotulav,
Erg., MoBad

Title .t Problems of dynsmio drop of motor spesd in continuous rolling
mdlle

Periodical ¢ Elskizichestvs, 9, 8-14, 8 1955

Abstract t The authors analyze the problems arising during the transient

period, when the speed drop in a continuous rolling mill may
excaede the steady-state speed drop, In extreme cases, several
osoillations in speed may ocour between stands with the result

of "ballooning" or "stretching" the product, The authors

analyze phercmera occurring in the transient period in order to
£ind relations between mechanic (dynamic and static) and electrical
characteristics, This enables them to seleot the type of eleciric
drive of the rolling mill, Analytical calculations are favorably
compared with experimental data obtained from tests. The authors
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03AYqxieh: MOROZOV, D.P., professor, redaktor;
(1 or hdato_l'-tva:ﬂmsm, Ye,B,, tekhni-

[Blectrical equipment of rolli
ng mills] Mlektrooborudovant -
?ykh taskhov. Pod red. D.P.Morozova, Noskva, Gos, nauchn:-:em?'
£d~vo 1lit-ry po chernoi i tsvetnot metallurgii, 1956, 456 p,
(Rolling wills--Mlectric driving) (MLRA 10:1)
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SOV/137-57-6-9905

Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 6, p 84 (USSR}

AUTHORS:

TITLE:

_Eruzhinin, N.N., Khotulev, V.K.

An Investigation of the Electric Drive for Thin Strip Mill Loop Re-
peaters (Issledovaniye elektroprivoda petlederzhateley tonkolisto-
vykh stanov)

PERIODICAL: V sb.: Prokatnyye stany. Nr 7. Moscow, Mashgiz, 1956, pp 5-17

ABSTRACT:

Card 1/2

In continuous hot rolling, when the metal being rolled 1s passing
simultaneously through a number of stands i(S!, tensile or compres-
sive stresses may develop in the section between S due to changes
in a number of production and electrical parameters both in tran-
sient and in steady conditions., To prevent ary tangling up of the
loop forming between the S of thin strip mills, tower-type] loop
repeaters (L) are provided. The L drive is usually provided by
electric motors or compressed-air cylinders. As a result of invest-
igations of the rolling process in the finishing group of S of the 1450
thin strip mill of the Magnmtogorsk Metallurgical Kombinat, the fol-
lowing may be deemed to be established: 1. The moment of the L
motor does not determine the tension on the strip under steady
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SOV/137-57-6-9905
An Investigation of the Electric Drive for Thin Strip Miil Loop Repeaters

conditions. The tension on the strip in rolling both with and without L is deter-
mined by the ratio between the speeds of the S motors. 2. At a given L-motor
torque the height to which it rises depends upon the tersion on the strip: the
greater the tension, the less the rise of the L, Thus, the L may be used as a
tension indicator. 3. A loop of strip may form when the L :s turned on as a result
of the force it brings to bear apon the strip. Tlhis type of loop should be called a
"forced loop'", as distinct from the free loop formed by the effect upon the rate of
rotation of the motors of the adjacent S. 4. The continuous rolling process with
forced loops at low tensions may be employed on other types of continuous mills,
€.g., in the rolling of merchant bars. The preserce of an L using a forced loop
as an indicator of the tension makes 1t possible to automate the process. In this

case, the impulse produced as a function of the engle of rotation of the L, has to
act upon the S drive system.

'

B.Ye.
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YResearch on electric drive of loop holders in thin sheet machines
"Theoretical and experimental research on impact drop of speed of

éngines in rolling mills," [pages 5-18, Rolligg Millg- Resg
Book no

1956, TsNIITMASH
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‘ DRUZHINIH,N N., kandidat tekhnicheskikh nauk; KHOTULEV, V.K., inshener,

‘!'heorotical and experimetnal investigation of rapid deceleration
in the functioning of rolling mill motors. [Trudy] TSNIITMASH
n0,80: 18-34 '56. (HI:RA 102 1)
(Rolling mills--Electric driving)
(Blectric motors)
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mUZHININ‘ N.H.‘ gndidat tekhnicheskikh nauk; KHOTUIRV, V.K., inzhener,
Experimental investigation of power used for hot and cold rolling on
continuous rolling mills, [Trudy] TSKIIT™ASH no.80:130-145 !56,
(MLRA 10:1)

(Rolling (Metalwork)—Blectric driving)
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pONZUTMIN, M N
R LTliaiaivg dvaeive

TSELIXDV, A.I,: DRUZHI_HH: N NX., kandidat tekhnicheskikh nauk;
FILATOY, A.B., {dat tekhnicheskikh nauk,

Automatiszation of nev rolling mills, Mashinostroitel' no.2:
1-11 ¥ 's7, (MLRA 10:5)

!

1. Chlen-korrespondent AN SSSR (for ?Selikov),
(Rolling mills) (Automatic control)
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DRUZHININ, N, N,
N——__—_—_\__.—--
"Electronic Bimulation of the Multi-Motor Electric Drive of Continuous
Rolling Mills.

report presented at the Symposium on Variable Speed Electric Drives in Steel Milis,
Prague, Czechoslovaekia, 5-15 Sep 1960.
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8/105 60,/000/010/001/004

B012/B063
AUTBORS Pruzhi .., Candidate of Technical Sciences, Docent
TITLE: The Physicsl Fundamentals of the Electrio Multi-motor Drive

of Continuous Plate-mlmg_mﬂlﬂ_
W

PERIODICAL: Elektrichestvo, 1960, No. 10, PP 27-M

TEXTs In consideration of the results obtained by & comprehensive
investigation of the electric drive of the first Russian five-stand
rolling mill, the author studies the physical rules governing the
processes taking place in the multi-motor drive of continuous plate-
rolling mills and in their automatic systems. FPirst, he studies the

effect of the ductility of rolled stook. The experiments and caloulations
carried out show that the ductillty of rolled stock may be neglected. —_—
(Ref. 2). It must, howevew, ve considered for irregular modes of operation.
The elastioity of the mechanical system has the greates?t influence on the
processes occurring in the multi-motor drive of a continuous rolling mill.
To improve the quality of production of modern cold-rolling mills with
several stands, £ rolled stock is coentrolled. Onme of the

Card 1/3
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The Physical Fundamentals of the Eleotric §/105/60/000/010/091/004
Multi-motor Drive of Continuous Plate-rolling BO12 B063
Millse .

most offiolent oontrollers is the thiockness controller of the last roll
stand, The controller acts upon the voltage of the generator of the

£ifth stand on the basis of indications of the micrometer behind the
£ifth stand. The physical rules governing this process are expressed by
formula (1). The irregular speed of the motors of adjacent roll stands is
oaused by the lead of the rolled stock. On the basis of this investigation T
the authors arrive at the following conclusions which agree with the
theoretical analysiss 1) A change in the tape tension between the fourth
and the fifth roll atand leads to a change on the tare tenaion between the
fourth and the third roll stand, but has only a slignht effect on the tape
tension between the second and the third stand. 2) Special indicators
attached to the driving shaft of the fourth roll stand and to the rolled
stock between the fourth and the £i1fth roll stand made it possible to
detsrmine the dependence of the lead on the difference between the tape
tensions T 5 and T3 . The experimental data are indicative of a consider-
able depenéenoe of %he lead on the increase in tape teansion and show that
this dependence must not be neglected when caleulating multi-motor drives.
3) Changes in thicknoss behind the fifth roll stand are dotermined by

card 2/3
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The Physical Fundamentals of the Elestric 5/10% 60/boo/b1o/bo1/bo4
Multi-motor prive of Continunug Plate-rolling B012/B0543
Mills

the tape tension T45. Behind the fourth roil stand the thickness of the
rclled stock dig not change with 8 change cf Tdsu Finally, the author

armature oircuit of an automatio sontrol system of oontinuous cold-rolling
mills, Contrary to the view Prevailing inside and cutside Russia, the
experimentseclesoribed in this baper show that the variation of thig
compensation has no conslderabdble influence on the natura} straightening of
rolled stock. There are 4 figurea, 1 table, and 3 Soviet roferences.

ASS0CIATION, YNIIMETMASH All-Urion Sei Res Inst .7 Dicustyial Constimintion of
Metallur ical i ching Jatliin,
SUBMITTED: oy 4, 1960
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KARAKIN, F.F.; RODICHEV, A.F.; PUTIY, G.P.; BASOV, A.P.; PYATAKOV,
L.V.; RAUTSEP, A.P. [Rautsepp, A.]; BLAGOIRAVOV, S.I.;
GRECHIKHO, A.M,; p;mmxgt___m; SHUKHMAN, D.I.; BAUSIN, £.F.;
LOYKO, P.G.; CHERNAKOV, B,A,; SHORHWIKOV, F.M.; SOPIN, P.P.

Remarks of the members of the Conference. Torf. prom. 37 no.5:
22-28 160. (MIRA 14:10)

1. Ivanovskiy gosudarstvennyy torfotrest (for Karakin). 2.
Sverdlovskiy torfotrest (for Rodichev). 3. Gosplan USSR (for
Putiy). 4. loningradskiy gosudarstvennyy trest torfyanoy promy-
shlennosti (for Basov), 5. Hoskovskiy oblastnoy sovnarkhoz
(for Pyatakov). 6. Gosudarstvennyy nauchno-tekhnicheskiy
komitet Estonskoy SSR (for Rautsep). 7. Ger'kovskiy sov-
narkhoz (for Blagonravov). 8. Belorusskiy sovnarkhoz (for
Grechikho, Shukhman). 9., Yaroslavskiy sovnarkhoz (for
Druzhinins. 10, Bolruyskaya mashinno-meliorativnaya stantaiya
(for Loyko), 11, Gipromestprom Gosplana RSFSR (for Chernakov).
12, Mezhkolkhoznoye torfopredpriyatiye "Volosovskoye" Lenin-
gradskoy oblasti (for Shornikov). 13. Vsesoyuznyy nauchno-
igsledovatel'skiy institut torfyanoy promyshlennosti (for Sopin).
(‘eat industry)
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SLEBZHANOVSKIY, O1l'gerd Vladislavovich: Prinimsl uchastiye PISTRAK, W,Ya,

DRUZHININ, H,N,, kand,tekhn.nauk, retsensent; AFANAS'YEY, V.D,,
Mnd.teﬁm.: KISELEVA, T.1,, red.izd-va; KIKHAYTIOVA,
".Y.. tekhn,.red,

(®leotric drives on reversing rolling mills] Elektroprivod
reversivaykh stanov goriachei prokatki, MKoskva, Gos.nauchno-
tekhn,isd-vo lit-ry po chernol 1 tavetnol metallurgii, 1961,

o b p, (MIRA 1411)
(Rolling mills-~Blectric driving)
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TRET'YAKOV, Andrey Vladimirovich; LOKSHIN, Boris Yovgen'yevich;
BENYAKOVSKIY, Mark Aleksandrovich; DRUZHININ, N.N,, retsenzent;
MUK. B.N.’ red.’ CHLP‘IKINA, F.K., red.izd—va} TURKIHA, !O.D.'
tekhn,red,

[Specific power consumption in cold rolling] Udel'nyi raskhod

energii pri kholodnoi prokatke, Sverdlovsk, Gos.nauchno-tekhn,

1zd-vo lit-ry po chernoi i tsvetnoi metallurgii, Sverdlovskoe

otd-nie, 1961, 83 Pe (HIRL 1/036)
(Rol1ing (Metalwork))
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PBTROV I1,1.,, prof,, doktor tekhn.nauk; DRUZHININ, N.N., kand tekim.nauk

International symposium on electric equipment and automatic
control of metallurgical plants, Elektrichestvo no,1:90-93
Ja '61. . (MIRA u. 1.)
(Automatic control)
(Met.allurgical plants—Electric equipment)
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s/569 61/006/000/008/008
D201/D301

d the mutual dependence of the
and technology in continuous

International Federation of Automatic»Control. 18t Con-

gress, Mosoow, 1960, Trudy. V. 6. Avtomatizatsiya prois-

khimiye, neftepererabotka, te-

ploenergetika9 yadernaya energetika, metallurgiya. Mos-

AUTHOR: Druzhinin, K. N. (USSR)

TITLE: Equations of regnlation an
slectric many-motor drive
rolling millse

SOURCE:
vodstvennykh proisessov;
cow, 1961, 630 - 643

TEXT:

The author dealé with the theoretical aspect of operation

of continuous rolling mills, in which the relationship between ten-
gion and the thickness of metal strip and thelr dependence on the
drive can be shown only as the result of analyzing the generalized —
gset of equations of the electrical drive. In solving this problem

the following physical aspects of the

process were taken into ac-

count: Elasticity of the mechanical roller-stand system, including

card 1/4
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Equations of regulation ,,,

the elastic deformation of rollers;
tween the stands;
flow on the 8trip tension;

inertia of the drive system
chanical characteristicg of
lays in the strip movement,

into account the elaaticity of the 8trip, it is of the
the equations determining the steady-state Processes

Analysis of

in the mi11 shows dirgt of all the effect of the
0f mechanical Properties
of the mechanical 8ystem,
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the elasticity of the 8trip be-
the. functiong) dependence of
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rolling velocity,
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S/563/61/006/000/008/008
D201/D301

the

AN

by
loss of accuracy,
shows that the equation
of linear dif-

ete, TheAanalysis also
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S/56761/006/000/008/008
Equations of regulation ,,., D201/D301

shows that with an even number of stands, there is an increase in
tension and the thickneass of the strip at the output increases

and decreases with an odd number of stands, as a result of increas-
ing the rigidity of mechanical motor characteristics, Both the the-
oretical and experimental analyses have also shown that the effect
of this rigidity depends markedly on the rolling velocity, The an-

cope with the transients of such a system a special analogue of g
continuous rolling mill has been developed. The analysis of the ob-
tained o0scillograms shows the following: 1) Change of tension, due

increasing velocity; 2) the elasticity of the mechanical stand - /
roller system is g factor introducing self-compensation; 3) theo-
retical data, without taking into account the elasticity, are not
commensurable with real ones; 4) with large differences in the
electromechanical time-constants of the stands, the changes in
Yension have 1itte effect, S. A. Doganovskiy (USSR) and V. Miller

Card 3/4
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Equatio
N8 of regulation ,,, 8/563%?8{005/000/008/008-

D201
(USA) took part in discussions,

OC references,

T
here are 7 figures and 3 Soviet-
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DRUZHININ, NoX,, kandjekhn.nauk, dotsent

v Physical principles of electric drives with multiple motors for
continuous ‘sMeet rolling mills. Elektrichestvo no,10:27-31 0
tél. (MIRA 14:9)

1. Vsesoyuznyy nauéhno—issledovat_el'akiy ingtitut metalloobra-
botki i mashinostroyeniya. X ,
: - {Rolling mns—saacm‘c driving)
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ACGESSION NR: AP4029144  5/0105/64/000/004/0046/0043

AUTHOR: Druzhinin, N, N, (Docvor of sechnical sclences, Moacow);
- Silayev, E. ¥, (Enginesr, Moscow)

TITLE: Transfer functions and matrix structures of a continuous rolling mill ;

'SOURCE: Elektrichestvo, no. 4, 1964, 46-53

TOPIC TAGS: automatic control, rolling mill, rolling mill automatic control,
continuous rolling mill control, transfer function, rolling mill transfer function

ABSTRACT: Thanks to a narrow-limit variation of the operating parameters of a
continuous multistand cold-rolling mill, the re)‘ations between these parameters
are almost linear, which greatly simplifies the' mathematical treatment of the
problem. The following equations describing the interconnection between the
multimotor electrical drive and the process, allowing for elasticity of the . °*
mechanical members, are set up: output strip thickness equation, static motor

¢

Cord 1/2
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\
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ACCESSION NR: AP4029144

torque equation, output strip speed equation, strip tension equation, continuity -
(constant rate-of-flow per sec ) equation, main drive equation. On the basis of
the above equations, a general transfer-function matrix and a corresponding
structural block diagram are developed. All formulas are also written for'a

particular 2-stand rolling mill case. Orig. art. has: 4 figures, 34 formulas, -
~and 2 tables.

- ASSOCIATION: none
SUBMITTED: 05Augb3 DATE ACQ: °1May64‘ ENCL:. 00 . ‘
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]
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DRUZHININ, N.N,., doktor tekhn, nauk; KALININ, V.P., kand, tekhn, nauk;
KHOTULEV, V.K., inzh,

Selection of rolling methods on continuous section mills,
Stal' 24 no.81729 Ag '64. ~ (MIRA 17:9)

1, Vsesoyuznyy nauchno-issledovatel'skiy i proyektno~
konstruktorskiy institut metallurgicheskogo mapghinostroyeniya,
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DREZHTNN ) B, dokbar tekhn, nauk, prof, (Mexkva); MIRIR, A.g.,
kaut, tekhn. nauk (Moskva); SIIAYEV, E.F,, inun, (M:ge-s)

Mnt,r_ix aquations and transfer coofficients for econt'nusgs
tQlling mill systemu, Eloktrichestvo nu.1:33-40 u 165,

(MIRA 18:7)
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